To show that traumatic neuroma of the tympanic (Jacobson's) nerve may be a cause of recurrent intractable otalgia in patients following radical mastoidectomies. STUDY DESIGN: Histologic evaluation of four temporal bones from three patients with a history of recurrent otalgia following radical mastoidectomy. SUBJECTS AND METHODS: The medical records of three patients with multiple middle ear surgeries in four ears because of recurrent otalgia were reviewed. Histopathologic studies of the four temporal bones were performed. RESULTS: All four of the temporal bones that underwent multiple surgeries were found to have traumatic neuromas of the tympanic (Jacobson's) nerve. CONCLUSION: Recurrent otalgia in patients after radical middle ear surgery may be caused by a traumatic neuroma of the tympanic (Jacobson's) nerve.
I ntractable ear pain can be a challenge when no obvious cause can be found. The various etiologies, both extrinsic and extrinsic, are well summarized by Shah and Blevins. 1 Here we describe three patients with recurrent postoperative otalgia following radical mastoidectomies.
Review of the medical records of these patients revealed that all of the patients suffered recurrent pain that began three or four months after radical mastoidectomies performed elsewhere.
The pain was relieved for several months after each surgical exploration and removal of redundant tissue from the middle ear. On one occasion, introduction of Xylocaine into the middle ear relieved the pain for three hours. In all cases, the otalgia was present until the time of death.
These three patients were from our collection of 1606 temporal bones, of which 61 had undergone chronic ear surgery. None of the remaining 58 patients complained of delayed-onset postoperative pain.
One patient had a radical mastoidectomy performed on the right ear and four surgical revisions on the same ear. She was 69 years old at the time of death. The second case had three revision surgeries after previous radical mastoidectomy on the left ear and died at age 57 by committing suicide. There are no clear indications in the medical records whether or not the suicide was otalgia related, but Tylenol overdose was mentioned in connection with the death. The third individual was 75 years old at the time of death. She had had 28 surgeries on her right ear and 14 on her left ear by five different surgeons.
In all cases, otalgia appeared several months after the first surgery. In each case, the pain was described by the patient as sharp and located deep in the operated ear, and did not radiate to other areas. All patients had dry and stable ears with no evidence of acute inflammation or recurrent discharge at the time of the onset of otalgia. The revision surgeries of the middle ear and mastoid were performed in order to find and eliminate the cause of otalgia and included the removal of the mucus membrane and scar tissue from the promontory. Neither significant changes nor any obvious reason for the otalgia was found during the revisions. There was no evidence of violation of the temporomandibular joint in any case. Removal of the mucus membrane and scar tissue during revision surgery relieved symptoms in all cases. However, three to six months later the otalgia recurred. The cause of the severe recurrent otalgia in these patients was unclear at the time.
METHODS
The temporal bones were fixed in 10 percent buffered formalin, dehydrated, decalcified, and embedded in celloidin. The sections were cut in 20-m thickness. Every tenth section was stained with hematoxylin and eosin and studied under light microscopy. Sections from two bones were additionally prepared using neurofilament antibody with a fast red chromagen and studied with light microscopy.
These bones were all acquired before 1991 and are not subject to Institutional Review Board requirements.
RESULTS
The bones used in this study were from patients who had pledged their temporal bones to the House Ear Institute temporal bone pledge program.
The four bones reported in this study had traumatic neuromas of the superior segment of the transected tympanic (Jacobson's) nerve (Figs 1-3) . The traumatic neuromas, between 1 mm and 3 mm in diameter, were found within the abundant submucosal fibrous tissue on the promontory. Light microscopy of the traumatic neuroma showed a bulb-shaped formation consisting of many disorganized intertwining nerve fiber bundles. Neurofilament labeling demonstrated nerve fibers in the bundles. There was no evidence of violation of the temporomandibular joint in any case. Examination of the remaining 58 bones that had un-dergone chronic ear surgery did not reveal traumatic neuroma formation, nor did any of the patients complain of late postoperative pain as did the three individuals in this report. Schuknecht 2 described the tympanic nerve, a branch of the glossopharyngeal nerve, as carrying nerve fibers from the inferior ganglion of the glossopharyngeal nerve through the tympanic plexus to the otic ganglion. Only two references were found in the literature indicating that there are general visceral afferent fibers from the tympanic plexus to the geniculate ganglion. 3, 4 These fibers could provide pain sensitivity to the mucus membrane of the promontory. Our findings of the traumatic neuromas on the superior segment of the tympanic (Jacobson's) nerve strongly suggest that they were the cause of the recurrent neuralgia.
DISCUSSION
We found no reference in the literature to a traumatic neuroma of the tympanic (Jacobson's) nerve, although Linthicum and Schwartzman 5 mentioned a neurinoma of this nerve. A primary Jacobson's nerve neuroma "schwannoma" that presented with intermittent otalgia and mixed hearing loss was reported by Kesser and Brackmann in 2001. 6 The most severe clinical manifestation of a traumatic neuroma is pain, theoretical mechanisms of which have been extensively reviewed by Gregg. 7 The mechanism for such pain was described by Seltzer and Devor 8 as electrical interaction between the injured afferent and efferent fibers in the neuroma itself. Removing the neuromas in one block with the mucus membrane from the promontory wall during the revision surgeries gave relief to the patients for several months. However, the otalgia recurred, probably because of the formation of a new traumatic neuroma. Temporary relief of ear pain by injection of Xylocaine solution into the mucus membrane of the middle ear is consistent with our hypothesis. The temporary relief of pain by excision of the neuroma and administration of Xylocaine is convincing evidence that the recurring pain was from the ear and not referred from elsewhere.
Although intracranial section of the facial nerve, 9 the glossopharyngeal nerve, 10 or the intermediate nerve 11 has been used to relieve severe otalgia, presently a tympanic neurectomy is believed to be more effective. 12, 13 CONCLUSION Recurrent intractable otalgia in patients after radical mastoid surgery may be caused by a traumatic neuroma of the tympanic (Jacobson's) nerve (Figure 4 ). 
